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X. A wander generator comprising: 

random number generating means for sequentially 

generating a random number signal comprised of a 

plurality of bits at a constant rate in accordance with 

a predetermined algorithm; 

a filter unit for receiving a sequence of random 

number signals output from said random number 

generating means for performing filtering; 

clock generating means for generating a clock 
signal; 

modulating means for modulating the frequency of 
the clock signal generated by said clock signal 
generator by a signal output fro* said filter unit; and 
setting means for setting each amplitude value for 
a spectrum of a. signal sequence output, from said filter 
unit such that the characteristic of wander of the 
clock signal having the frequency modulated by said 
modulating means matches a desired characteristic. 

2. A wander generator according to claim l, 
characterized in that said random signal generating 
means has a plurality of pseudo random signal generator, 
wherein said plurality of pseudo random signal 
generators combine pseudo random signals generated 
thereby respectively, and i s configured to sequentially 
generate random number signals comprised of the 
plurality of bits at a constant speed, 
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3, A vander generator according to claim 1, 
characterized in that said filter unit includes a 
plurality of storage eiejaeats for storing an input 
signal sequence while sequentially shifting it; and 
calculating means for performing a product sm 
calculation of stored values stored in said plurality 
of storage elements with a plurality of coefficients. 

4* A wander generator according to claim 3, 
characterised in that said filter unit is configured to 
store a random number signal sequence output from said 
random aussber generating m&&m in said plurality of 
storage elements, perform the product sum calculation 
by means of said calculating means , and filter the 
random number signal sequence, 

said setting means sets the plurality of 
coefficients in said calculating means as signals for 
setting respective amplitude values for spectra of the 
signal sequence output from said filter unit , 

5. A wander generator according to claim 3, 
characterised in. that said filter unit comprises; 

data distributing means for distributing the 
randoiii number signal sequence generated by said random 
number signal generating means into a plurality of 
paths having different rates from each other; 

weighting mean;?.; for weighting a signal sequence 
for each of the paths distributed by said data 
distributing means with a. previously yet coefficient 
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for each of the paths; and 

combining means for combining the signal sequences 
on the respective paths weighted by said weighting 
means by means of a plurality of sab-band combiners 
comprised of a plurality of storage elements and 
calculating means and for outputttng the result of the 
combination as the result of filtering, and 

said setting means sets the plurality of weighting 
coefficients in said weighting means of said filter 
unit as signals for setting respective amplitude values 
for spectra of the signal sequence output from said 
filter unit. 

•4. (amended) A wander generator according to claim 3, 
characterised by farther comprising initio setting mean a for 
initially setting values equivalent to stored values stored in 
said respective 5t orag« elements in a steady state In «hich the 
clock signal having the warmer of the ctesirad characteristic 1., 
Wing output to ^id respective s:orago elements included in the 
filter tittit at least in an initial phase of operation of said 
apparatus through a path different from a signal input path in 
the steady state. 
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7. A wander generator according to claim X, 
characterized by further comprising: 

characteristic calculating means for calculating a 
characteristic of wander in a clock signal frequency- 
modulated by said iRoduiaUncf tmms based on iafaraation 
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including a signal &&t in said filter unit from said 
setting unit; and 

characteristic display means for displaying the 
characteristic calculated by said characteristic 
calculating means. 

8* A digital line tester comprising; 

a wander generator unit for generating a test 
signal having wander; and 

a wander measuring unit for evaluating a signal 
passing through * digital lim imder testing from said 
wander genera tor unit, 

characterized in tft&ti 

said wander generator unit includes the wander 
generator according to any of claims i through 1} and 

said fce&ter xm configured, to output a teat signal 
synchronised with a clock, signal, output front said 
wander generator > 

9, h wander generator tor generating & clock 
signal having wnder which satisfies a. desired tlm& 
deviation characteristic, characterised by comprising: 

center frequency information setting means for 
setting data for determining a center frequency of the 
clock signal; 

characteristic information setting means for 
setting characteristic information of the desired time 
deviation characteristic ? 

a fluctuating signal sequence generator unit for 
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generating a fluctuating signal sequence having a power 
spectrum density distribution characteristic of 
frequency fluctuations corresponding to the desired 
time deviation characteristic based on characteristic 
information, set by said characteristic information 
setting means; 

an adder for adding data set by said center 
frequency information setting means to the fluctuating 
signal sequence output from said fluctuating signal 
sequence generator unit; 

a direct digital synthesizer for outputting a 
frequency signal corresponding to an output of said 
adder? and 

a clock signal, output circuit for waveform shaping 
an output signal of said direct digital synthesizer to 
output a clock signal. 

10. A wander generator according to claim 9 , 
characterised in that said fluctuating signal sequence 
generator unit comprises: 
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noise generating means for generating a white 
noise signal based on a pseudo random signal; 

impulse response processing means for calculating 
an impulse response of a transfer function Sot. 
approximating a power spectrum of a white noise signal 
output from said noise generating means to a power 
spectrum density distribution characteristic of the 
frequency fluctuations based ou the characteristic 
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information set by said characteristic inforisatioa 
setting .means ; and 

coavolution processing means for coavolutiag the 
result of the calculation by said impulse response 
processing aeaas with the missouriaas white noise 
signal output from the noise generating means to 
generate a fluctuating signal sequence having the power 
Bp&ctTvm density distribution characteristic of the 
frequency fluctuations . 

11, a wander generator according to the claim .10, 
characterised, in that a bM impulse response processing 
mems corrects an. impalse response, with a correction 
function corresponding to an error between the power 
Bpmctmm density distribution characteristic of the 
frequency fluctuations and the transfer function. 

12, A wander generator according to claim K<, 
characterized in that said convolution processing means 
preferentially performs the product sum calculation for 
smaller absolute values of the result of the 
calculation for the impulse response. 

13, A wander generator according to clairc 10, 
characterized in that said impulse response processing 
means in configured to perform, the calculation for the 
impulse response each time a whit* noise signal is 
output from the noise generating means; and 

said convolution, processing means performs the 
convolution processing using the result of the 



Application/Control Number: 09/890,441 

Art Unit: 1624 396 

^calculation made each time by the impale response 
processing means. 



Application/Control Number; 09/890,441 Page 12 

Art Unit: 1624 

14, A wander genera tor according to claim 9, 
characterised, in tMt said £ iuctaating signal sequence 
■generator unit comprises : 

nois© generating means for gen era ting a white 
noise signal based on a p&eudo random signal; 

data distributing means for distributing noise 
signals output from said noise generating means into 
signal paths respectively in accordance with, a 
plurality of bands into which a frequency range of a 
power spectrum density distribution character i at Ic of 
the frequency fluctuations is divided to output at 
rates corresponding to the respective bands ; 

weighting means for applying weights in accordance 
with the magnitude of spectrum of each of the bands 
into which the frequency band of the power r> poet rum 
density distribution characteristic is divided for the 
noise signals at the respective rates distributed by 
said data distributing means; and 

combining iseans for combining the noise signals at 
the respective ratoa weighted by said weighting ^eans 
to generate a fluctuating signal sequence having the 
power spectrum density distribution characteristic of 
the frequency fluctuations. 
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IS, (amended) A wander g-sn.era.tor: according to claim 
1.0, characterised in that said noise generating sneans has a 
plurality (m) of sets of pscudo random sigr.il. gen^ratinq vm&ns 
for generating pseudc random codes of M sequence at initial 
phases different from one another, and is configured to collact 
outputs at predetermined stages of said respective pseudo random 
signal generating means to output an m~bit parallel white 
noise signal.,. 
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16* A digital line tester comprising: 
a wander generator for generating a clock, signal 

having wander which satisfies a defined time deviation 

char ac ter is tic ; 

a transmission unit for sending a digital signal 

synchronized with the clock signal output from said 

wander generator to a digital line under testing; 

a reception unit for receiving the digital signal 

returned from said digital line under testing and 

restoring & clock signal of the received digital 

signal ; 

an error measuring unit for measuring errors in 
the digital signal received by said reception unit? 

a time deviation measuring unit for measuring a 
time deviation characteristic of the clock signal 
restored by said reception unit; 

a display device; and 

display control means for displaying the result of 
measurements of said error measuring unit and the time 
deviation characteristic measured, .by said tims 
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deviation measuring unit on said display unit in sucn a 
manner that it can be compared with the defined time 
deviation characteristic ♦ 

!.?♦ A digital line tester according to claim 16 , 
characterized in that said wander generator is the 
wander generator according to any of claims 9 
through 15* 

18. A digital line tester comprising: 
white noise generating means for generating a 
digital, white noise signal; 

a filter unit having a digital signal for storing 
a digital signal in a plurality of internal storage 
elements while sequentially shifting therein and 
performing product suis calculations; for the contents 
stored in said plurality of storage element for 
converting a noise signal output from said white noise 
generating means to a noise signal of a frequency 
characteristic corresponding to a previously set 
characteristic coefficient to output the noise signal; 

characteristic coefficient setting means {130 ) for 
setting arbitrary characteristic coefficient in said 
filter unit? 

a multiplier for irmltiplyincj a noise signal output 
from said filter unit by an amplitude coefficient; 

amplitude setting means for setting an arbitrary 
coefficient to the multiplier; 

a frequency synthesiser for out put ting a clock 
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^ signal which is phase modulated by a noise signal 
output from said multiplier; and 

initial setting means for initially setting a 
noise signal sequence equivalent to the contents stored 
in the respective storage elements of said digital 
filter in a state in. which a noise signal of a 
frequency characteristic corresponding to the 
characteristic coefficient is being output from said 
filter unit in the respective storage elements of said 
digital filter at least in an initial phase of 
operation of said apparatus. 

19. A digital line tester comprising: 

white noise generating means for generating a 
digital white noise signal; 

a filter unit having a digital signal for storing 
a digital signal in a plurality of internal storage 
elements while sequentially shifting thereinto and 
performing product sum calculations for the contents 
stored in said plurality of storage element for 
converting a noise signal output from said white noise 
generating means to a noise signal of a frequency 
characteristic corresponding to a previously set 
characteristic coefficient to output the noise signal; 

characteristic coefficient setting means for 
setting arbitrary characteristic coefficient in the 
filter unit; 
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^ a, multiplier for multiplying a noise signal output 
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from said filter unit by an amplitude coefficient; 

amplitude setting means for setting an arbitrary 
coefficient to said multiplier; 

a frequency synthesizer for output ting a clock 
signal which is phase modulated by a noise signal 
output from said multiplier; 

characteristic calculating means for calculating a 
characteristic of a noise signal output from said 
multiplier or a. clock signal output from said frequency 
synthesizer based on a characteristic coefficient set 
by said characteristic coefficient setting rseans and an 
amplitude coefficient set by said amplitude setting 
means ; and 

characteristic display means for displaying the 
characteristic calculated by said characteristic 
calculating means, 

20* A phase noise transfer characteristic analyser 
comprising: 

characteristic specifying means for specifying an 
arbitrary phase noise characteristic ; 

parameter calculating means for calculating a 
parameter required to generate a test signal of a phase 
noise characteristic specified by said characteristic 
specifying means; 

test signal generating means for generating a. test 
signal having the phase noise characteristic based on a 
parameter calculated by said parameter calculating 
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means; 

first phase noise characteristic measuring means 
for measuring a phase noise characteristic of the test 
signal generated by said test signal generating means; 

an output terminal for outputting the test signal 
generated by said test signal generating means to an 
external device under analysis; 

an input terminal for inputting a. signal output 
from the device under analysis which has received the 
test signal; 

second phase noise characteristic measuring ineans 
for measuring a phase noise characteristic of a signal, 
input from said input terminal in parallel with the 
measurement of the phase noise characteristic for the 
test signal by said first phase noise characteristic 
measuring means ; 

approximation error calculating means for 
calculating a difference between the phase noise 
characteristic specified fay said characteristic 
specifying means and the phase noise characteristic 
measured by said first phase noise characteristic 
measuring means as an approximation error ; and 

virtual characteristic calculating means for 
correcting the phase noise characteristic measured by 
said second phase noise characteristic measuring means 
with the approximation error calculated by said 
approximation error calculating means to calculate a 
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means; 

first phase noise characteristic measuring means 
for measuring a phase noise characteristic of the teat 
signal generated by said test signal generating means; 

an output terminal for output ting the test signal 
generated by said test signal generating means to an 
external device under analysis? 

an input terminal for input ting a signal output 
froifc the device under analysis which has received the 
test signal; 

second phase noise characteristic measuring means 
for measuring a. phase noise characteristic of a signal 
input from said input terminal in parallel with the 
measurement of the phase noise characteristic for the 
test signal by said first phase noise characteristic 
xneasuri ng me a n s ; 

approximation error calculating means for 
calculating a difference between the phase noise 
characteristic specified by said characteristic 
specifying means and the phase noise characteristic 
measured by said first phase noise characteristic 
measuring means as an approximation error; and 

virtual characteristic calculating means for 
correcting the phase noise characteristic measured by 
said second phase noise characteristic measuring means 
with the approximation error calculated by said 
approximation error calculating means to calculate a 
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virtual phase noise characteristic of a signal which is 
output when assuming that the device under analysis has 
received a test signal of the phase noise 
characteristic specified by said characteristic 
specifying means , 

characterised by making it possible to know the 
difference between the phase noise characteristic 
specified by said characteristic specifying means and 
the virtual phase noise characteristic calculated by 
said virtual characteristic calculating means . 

21* A phase noise transfer characteristic analyzer 
comprising: 

characteristic specifying means for specifying an 
arbitrary phase noise characteristic; 

parameter calculating means for calculating a 
parameter required to generate a test signal of a phase 
noise characteristic specified by said characteristic 
specifying means; 

test signal generating means for generating a test 
signal having the phase noise characteristic based on a 
parameter calculated by said parameter calculating 
means ; 

phase noise characteristic calculating means for 
calculating a phase noise characteristic of the test 
signal generated, by said test signal generating means ; 

an output terminal for out putting the test signal 
generated by said test signal generating means to an 
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external device under analysis j 

an input terminal for inputting a signal output 
from the device under analysis which has received the 
test signal; 

phage noise characteristic measuring means for 
measuring a phase noise characteristic of a signal 
input from said input terminal; 

approximation error calculating means for 
calculating a difference between the phase noise 
characteristic specified by said characteristic 
specifying means and the phase noise characteristic 
measured by said phase noise characteristic measuring 
means as an approximation error; and 

virtual characteristic calculating means for 
calculating a virtual phase noise characteristic of a 
signal output when assuming that the device under 
analysis has received a test signal of the phase noise 
characteristic specified by said characteristic 
specifying means , 

characterized by making it possible to know the 
difference between the phase noise characteristic 
specified by said characteristic specifying means and 
the virtual phase noise characteristic calculated by 
said virtual characteristic calculating means. 



